Introduction
A recent comment analyzed the effects of European Union's (EU) 'health mandate', suggesting that EU's health agenda and health protection goals should be a priority for the improvement of the health for the citizens of the old continent. 1 They urged for a greater focus on health across all policies and the need for EU policies to be informed by scientific, timely and comparable data, including information on health literacy (HL). 1 In this context, any research that brings new evidence about HL across European countries would, in theory, contribute toward evidence-based decision-making with the final aim of improving the public health in Europe. This is especially true for the South-Eastern European (SEE) countries. Recent efforts to shed light upon HL and its determinants in these countries are a reflection of the European perspectives and policy agenda oriented to improve the overall wellbeing of its citizens. HL-the ability to obtain, process, understand and translate (apply) the basic health information into appropriate health decisions-is an essential determinant of health. 2 HL is dependent on complex relations between individual's literacy and numeracy skills with the contextual social and cultural system. 3 According to Nutbeam, HL could be regarded as both a 'risk factor' and an 'asset' to build upon. 4 The 'risk' approach implies efforts to support low HL individuals whereas the 'asset' approach offers a wide range of activities which enable individuals to gain greater control over health-related factors. 4 In the era of formidable technological progress and realtime information sharing and exchange, the population relies more on the health system rather than on themselves in order to manage health. 3 Current health systems are designed on the assumption that its users have adequate HL levels, which is even more crucial in a highly technological health system. 2 However, inadequate or limited HL is rather a common condition, especially among older people and the least educated 5 -8 and affecting up to 50% of studied populations. 8 People with inadequate HL will most likely experience a wide range of adverse health outcomes and they will cost a fortune to the health system as well, especially in the perspectives of aging populations and increasing burden of chronic conditions which imply higher HL demands and skills. 2 HL has relatively recently been a central item in the European agenda when compared with the USA and Canada. 5, 9, 10 In SEE countries, the HL concept is addressed even less, both in terms of breadth and depth. As regards breadth, evidence about HL in this region is starting to pour mainly from Serbia 11 -14 and Kosovo. 15 -18 Whereas regarding the depth, there exist multiple instruments for measuring HL such as the rapid estimate of adult literacy in medicine , 19 the test of functional health literacy in adults (TOFHLA), 20 the newest vital sign 21 and the recently introduced European Health Literacy Survey Questionnaire (HLS-EU-Q) which was developed in the framework of a large project supported by the EU. 9 The main instrument used for measuring HL in Serbia and Kosovo is TOFHLA, both the long and short version in Serbia 11 -14 and the long version in Kosovo. 15, 16 In Kosovo, besides TOFHLA, another tool for measuring HL, a preliminary version of the HLS-EU-Q, has been used in order to explore the factors associated with it among people aged 65 years and over. 17, 18 There are no HL reports from other ex-communist countries of the SEE region.
Albania was granted the status of candidate country for the EU in June 2014. 22 The candidate status implies that certain requirements have to be fulfilled. 23 These criteria are known as EU's 35 acquis communautaire chapters, and include almost all key economic, political, social and health aspects. 23 Of these chapters, Chapter 19 (social policy and employment) and Chapter 28 (consumer and health protection) most directly relate to public health. 23 The European Commission, which monitors the fulfillment of accession criteria, in the 2013 Albania Progress Report stated that 'equal access to health care in rural areas is not ensured, especially for the most vulnerable groups and that despite education and promotion programs child malnutrition is still of particular concern'. 24 Under these circumstances, measuring HL in Albania might facilitate the tailoring of public health and health care services to the patients' needs and therefore would contribute further toward the building of a health system which would appropriately fulfill the needs of the population. In this context, the aim of our study was to assess the distribution of HL in a population-based sample of adults in Tirana, Albania, using a validated instrument.
Methods

Study population
A cross-sectional survey was conducted in urban Tirana, the capital of Albania, during September 2012 -February 2014. A population-based simple random sample of 1500 individuals aged !18 years was drawn based on the list of inhabitants (sampling frame) available from the registries of family physicians working in primary health care centers ( polyclinics) of Tirana municipality. Calculations of the sample size were made by use of WIN-PEPI for different hypotheses related to the distribution of HL scores by sociodemographic and socioeconomic characteristics of study participants.
In Tirana, there are 10 health centers and 3 polyclinics of different specialties providing health care services to the urban population. We selected randomly (with probability proportional to size) three health centers (health center number 1, 3 and 9) and one polyclinic ( polyclinic number 3) which cover different parts of the city. Within each selected health center or polyclinic, a family physician (or a specialized doctor) was selected randomly and 375 individuals were then randomly chosen from the list of individuals aged !18 years of each selected physician. Of the initial 1500 targeted individuals (4 physicians Â 375 individuals each), 198 of them could not be interviewed because they had changed their residence (n ¼ 97), had moved abroad (n ¼ 68), or had died (n ¼ 33). This yielded a total of 1302 eligible individuals. Of these, 148 individuals refused to participate. Therefore, overall, 1154 individuals participated in the study, with a final response rate of 88.6% (1154/1302). Nevertheless, assuming that individuals who could not be contacted were all eligible (n ¼ 198), the response rate would be: 1154/1500 ¼ 77%.
Data collection
A structured face-to-face interview was employed in order to collect data on HL and sociodemographic characteristics of respondents. HL was assessed using the original full version of the HLS-EU-Q instrument, 8 which was previously validated in Albania in the framework of a population-based study conducted in Tirana in April -July 2012. 25 The HLS-EU-Q was translated and subsequently back-translated following standard procedures.
The full version of HLS-EU-Q contained 47 items referring to different HL dimensions namely access, understanding, appraisal and application of health information in the context of three specific domains: health care (16 items), disease prevention (16 items) and health promotion (15 items). 8 Sociodemographic and socioeconomic characteristics included age, sex, education, employment status, marital status and social and economic status of participants.
All participants signed an informed consent form after being explained the aims and procedures of the survey. The study was approved by the Committee of Bio-Medical Ethics of Albania.
Statistical analysis
Regarding HL questions, each item measured the selfperceived difficulty of performing selected health-related tasks on a 4-point scale ranging from very easy (one) to very difficult (four). 8 The items' coding was reversed so that higher scores would indicate better HL. 8 Then, for each domain a summary score was calculated based on scores of respective items, and a general health index (comprising of scores of all 47 items) was computed as well. Subsequently, the four resulting figures (general HL index, health care HL, disease prevention HL and health promotion HL) were then standardized on a scale ranging from 0 to 50 in accordance with suggestions of instrument developers. 8 Spearman's correlation coefficients were used to assess the linear association of HL indexes with independent numerical variables. SPSS (Statistical Package for Social Sciences, version 15.0) was used for all the statistical analyses.
Results
Mean age of participants was 45.5 + 16.4 years with no statistically significant difference between men and women ( Table 1 ). About 73% of subjects belonged to the 26 -65 years old age group whereas about 1 in 10 participants were either 25 years old or younger or 66 years or older (15.3 and 12.1%, respectively). The distribution of men and women by age groups was similar ( Table 1) . On average each subject had completed 12.5 years of formal education ( Table 1 ). The vast majority of subjects reported an average social class (82.5%) and about one-third of individuals had average economic status (63.6%). Except for marital status, there were no sex differences in the distribution of education, employment, social and economic status of participants (Table 1) .
Mean HL score was 34.35 + 11.97, being higher for health care (35.92 + 12.49) and lower for health promotion domain (31.79 + 13.33) ( Table 2) . No sex, employment status or marital status differences in the mean values of HL scores in general and according to three domains of HL were noticed. However, the mean values of all HL indexes' scores were statistically different across different categories of age group, education level, social class and economic status. Subjects aged 26 -45 years old had statistically higher mean HL scores except for health promotion HL whereas those aged 66 years or older exhibited lowest HL scores across all domains. The mean values of general HL, health care HL, disease prevention HL and health promotion HL scores were all significantly lower among the least educated, those with low social status and subjects reporting very bad or bad economic status with a clear increasing gradient of mean HL scores when moving from the most disadvantaged groups to the most advantaged ones ( Table 2) .
The associations of general HL, health care HL, disease prevention HL and health promotion HL scores with age were all negative, statistically significant and slightly stronger among women than men as exhibited by higher Spearman's r coefficients among women ( Table 3 ). The associations of HL scores with education, social status and economic status were all positive, significant and ranging from a lowest Spearman's r ¼ 0.173 between economic status and health care HL to the highest Spearman's r ¼ 0.272 for the association between education and health promotion HL. In women, the independent variable most strongly associated with HL scores was age whereas in men it was education ( Table 3 ).
Discussion
Main findings of this study
As expected, HL is not uniformly distributed in the Albanian adult population but rather it fluctuates based on some key sociodemographic and socioeconomic factors and thus suggesting for complex background relationships determining such associations in this SEE population. Our results suggested that, in terms of mean HL scores, Albanian adults do better in health care, somewhat worse in disease prevention and worse in health promotion. Furthermore, better general HL is significantly associated with younger age (with those aged 26 -45 years old exhibiting the highest scores for all HL indexes except for health promotion HL), higher education level and higher self-perceived social and economic status of Albanian adults. In addition, no significant differences of HL scores were noticed regarding sex, employment status and marital status of respondents. In men, education was the main determinant of general, health care and disease prevention HL but not health promotion HL whereas, in women, it was age for all HL indexes.
What is already known on this topic
According to the Office of Disease Prevention and Health Promotion, up to nine out of every 10 adult people in the USA experience different levels of difficulty using the health information available in different settings. 26 This implies that these subjects might have limited or inadequate HL which limits their abilities to find health information, understand and interpret it and effectively turn it into healthy behaviors. 9, 26, 27 Limited HL thus results in overuse of health services, worse management of chronic diseases, more adverse health outcomes and higher costs. 26, 27 In Europe, 47.6% of subjects aged 15 years or older had limited HL literacy. 8 On the other hand, 16.5% of European adults had excellent HL 8 and 12% of US adults had proficient HL 26 even though the HL thresholds used in the European and US survey are not directly comparable. Subjects with less than proficient HL are not able to function adequately in the health settings since health written materials are often too complex for them and health professionals often do not take into account one's HL level when dealing with patients, despite the given recommendations. 26 Most at risk of limited HL are people older than 65 years of age, those with low education and economic level, 8, 9, 26 those being unemployed and with self-perceived low social status. 8, 9 A systematic review suggested that low HL was associated with lower likelihood of reviewing prescription information, taking medications appropriately and correctly interpreting labels and health messages. 27 Also, the prevalence of depression, chronic diseases such as diabetes and heart failure was higher among low HL subjects, even though results were contradictory regarding other chronic diseases and mainly based on cross-sectional designs. 27 The strength of evidence regarding the association of HL with other health 
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outcomes was judged to be insufficient or inconsistent by the authors of this systematic review. 27 HL could be even more important in the context where use of health information technology is becoming increasingly present in the health system. 28 Nowadays, patients turn to online sources of health information prior 29 and after 30 the medical encounter. For example, a recent study suggested that four out of every five patients sought health information online after consuming a visit with their doctor 30 and patients who had better skills to evaluate and use online health information were more likely to seek health information online and to consult medical journal papers (trusted sources). 29, 30 However, as a telephone survey study suggested, the aim of consulting online health information is often not to overcome the medical authority but rather to provide oneself with better negotiation skills regarding health changes. 31 The effects of various interventions on HL have been explored as well. Re-design of health materials in terms of comprehension and alternative numerical presentation, 27 using other media besides printed materials alone 27 and making health materials more clear 32 could improve their comprehension. Provision of specific education to patients combined with other interventions (mixed interventions) could increase the medical tests' completion rates or use of preventive services especially among low HL subjects. 27 Also, provision of self-management teaching could improve selfmanagement behavior. 27 Recently, various eHealth interventions are suggested as an effective way to address the needs of low HL individuals. 33 eHealth interventions have the advantage of reaching a large number of individuals over the internet and smartphones and the potential of supporting behavior change and prevention and management of disease. 33 There is evidence that eHealth interventions resulted in significantly increased HIV and cancer knowledge, fruit and vegetables consumption, perceived risk scores etc. 33 These eHealth interventions could be of increasing importance in the context where Albania is experiencing a considerable improvement of communication systems, such as internet coverage and use of mobile phones. 34 
What this study adds
This is the first study exploring and reporting about HL and its distribution by sociodemographic and socioeconomic factors in a population-based sample of adults in Albania, using a validated European HL instrument. In addition, our paper offers for the first time a direct comparability with the other eight European countries that have used the same instrument.
We observed that the HL pattern among Albanian adults followed a similar trend to that reported among other European countries 8 : mean HL indexes' scores were higher for health care HL, lower for disease prevention HL and lowest for health promotion HL. The mean disease prevention and health promotion HL scores in Albania were lower than the corresponding mean values of six out of eight European countries in which the same HL instrument was applied. 8 In this Albanian population-based sample, the positive association of general HL with education, social status and economic status was similar to the other European countries, whereas the inverse association with age was stronger than that reported among all European countries together. 8 The strength of association of general HL score with education was very similar to those reported for Bulgaria and Poland 8 whereas the association with social status and economic status were lower than those in Bulgaria and Poland. 8 Understanding the factors associated with HL in Albania might be a key element in the prevention and management of diseases as various interventions to address low HL have proven to be of benefit to selected target groups. 27 
Study limitations
Our study has several limitations. Firstly, 346 subjects could not be contacted. For these individuals, we were able to retrieve information only about their sex and age. Non-respondents were slightly younger than participants in both sexes. The response rate in our study was high (89%), even assuming that all individuals who could not be contacted were eligible (77%). However, we included only individuals residing in urban Table 3 Sex-specific correlation coefficients between health literacy indices and demographic and socioeconomic variables Tirana, and not those residing in rural areas of Tirana district. Also, Tirana residents may not be representative to the overall Albanian adult population. Therefore, findings of our study apply only to urban areas of Tirana. Secondly, we cannot rule out information bias in our survey especially regarding the self-reporting of economic and social status. However, we have no indices about information bias related to a potential differential reporting between the study groups. Thirdly, the cross-sectional design employed does not allow drawing definite conclusions about the temporality of events.
Conclusion
This is one of the few reports addressing HL in a populationbased sample in countries of South-East Europe. The factors associated with HL of the Albanian adult population are compatible with those observed in other former communist countries. Nevertheless, findings of our survey should be interpreted with caution and applied in the distinctive Albanian context characterized by a rapid political and socioeconomic transition toward a market-oriented economy.
Our findings could facilitate the tailoring of future interventions aiming to improve health status of citizens in Albania, especially in the context of the European health mandate, the fulfillment of the requirements implied by the EU candidate country status and the rapidly expanding health information technology.
